ABSTRACT
INTRODUCTION
The desert locust Schistocerca gregaria is a destructive pest for several crops, particularly which are considered as the main food sources for man and animals. In some cases, a single swarm different polarities were used for the extraction, where pulverized powder was macerated with ethanol in a closed container for a defined period with frequent agitation until soluble matter was dissolved as adopted from Ncube et al. (2008) and treated as previously mentioned for P.
granatum. From each of ethanolic crude fractionalized petroleum ether and n-butanol extracts, six concentrations were prepared: 80.0, 40.0, 20.0, 10.0, 5.0 and 2.5%.
Nymphal Treatments:
In a preliminary experiment, different concentration levels of ethanol, petroleum ether, and n-butanol extracts of P. granatum peel and A. visnaga fruits had been applied on the newly moulted penultimate (4 th ) instar nymphs of S. gregaria through the fresh food leaves of Trifolium alexandrinum that dipped once in each extract for 3 minutes. LC50 values were calculated in 36.7, 22.2 and 40.7% of ethanol, petroleum ether and n-butanol extracts of P. granatum peel, respectively. LC50 values were calculated in 21.0, 12.0 and 22.5% of ethanol, petroleum ether, and n-butanol extracts of A. visnaga fruits, respectively. After treatment with these LC50s, the successfully moulted last instar nymphs and newly emerged adult females were used to determine the effect on AChE activity in two tissues: haemolymph and fat body. Three ages of last instar nymphs were used: early-(1-day old), mid-(4-day old) and late-aged (7-day old) nymphs.
Tissue Preparation and Enzyme Assay
For the determination of AChE activity, samples of haemolymph had been collected from the last instar nymphs and newly emerged adult females. The haemolymph was obtained by amputation of one or two hind legs of the nymph and adult with fine scissors. Gentle pressure was done on the thorax until a drop of haemolymph appeared at the point of amputation.
Haemolymph was drawn into Eppendorff Pipetman containing few milligrams of phenoloxidase inhibitor (phenylthiourea) to prevent tanning or darkening and then diluted 5x with 0.7% saline solution. For whole assays, the diluted haemolymph was frozen for 20s to rupture the haemocytes. The haemolymph samples were then centrifuged at 2000 r.p.m. for 5 min, and only the supernatant fractions were used directly or frozen until the use. Three replicates were used and the haemolymph of two individuals were never mixed. Also, samples of fat bodies (parietal and visceral) were collected from nymphs (of the same ages) and newly emerged adult females.
The fat body was weighed and then homogenized in a saline solution (fat body of one insect/1 ml of saline solution 0.7 %) using a fine electric homogenizer. Tissue was grinded for 2 min.
Homogenates were centrifuged at 4000 r.p.m. for 15 min. The supernatant was used directly or frozen until the use. Three replicates were used and the fat bodies from two individuals were avoided to be mixed. AChE activity was determined according to the method of Weber (1966) using a kit of Diamond company. The enzyme was measured at wave length 405 nm by spectrophotometer.
Statistical Analysis of Data
Obtained data were analyzed by the Student's t-distribution test; and refined by Bessel correction (Moroney, 1956) for the test significance of difference between means.
RESULTS

Effects on Ache Activity in Haemolymph of S. Gregaria Nymphs and Adults
As clearly shown in Table ( 1), P. granatum peel extracts predominantly enhanced the AChE activity in haemolymph of the last nymphal instar and newly emerged adults. An exceptional case of AChE inhibition was recorded in adults after treatment only with n-butanol extract (4.6% reduction). The most potent enhancing action was exerted by ethanol followed by petroleum ether and n-butanol extracts in early-and mid-aged nymphs but reversed action was exerted on the late-aged nymphs (38.3, 26.3 and 12.0% increments by n-butanol extract, petroleum ether extract and ethanol extract, respectively).
The disturbance of AChE activity in haemolymph that induced due to A. visnaga fruit extracts were arranged in Table ( 2). A prevalent stimulatory effect had been obviously exhibited on the enzyme activity, regardless the extract. An exceptional case of the enzyme inhibition was estimated in the late-aged nymphs as a response to the petroleum ether extract (0.5% reduction).
However, the enzyme activity increased in nymphs and adults in no certain trend except in haemolymph of the early-aged nymphs which attained increasingly raising enzyme activity by ethanol extract followed by petroleum ether and n-butanol extracts.
Effects on Ache Activity in Fat Bodies of S. Gregaria Nymphs and Adults
In the light of data assorted in Table ( 3), the disturbance induced due to P. granatum peel extracts on AChE activity in fat bodies depended on both nymphal age and developmental stage.
Where, remarkable increase in AChE activity was detected in mid-and late-aged nymphs. That is to say, both of n-butanol and petroleum ether extracts exhibited the most pronouncedly promoting effect on the enzyme activity in fat bodies of mid-(1367.8±133.2 vs. 1253.1±167.2 U/L of control trials) and late (1267.4±136.5 vs. 955.0±219.2 U/L of control trials) aged nymphs, respectively. In contrast, the enzyme activity was seriously inhibited in fat bodies of both early-aged nymphs (25.4, 28.1 and 13.2% reduction by ethanol, petroleum ether and n-butanol extracts, respectively) and newly emerged adults (4.7, 3.4 and 14.3% reduction by the same sequence of extracts).
To a great extent, similar effects on the enzyme activity in fat bodies had been exhibited by A. visnaga fruit extracts as shown in Table (4) . Where, as all extracts prohibited the early-aged nymphs to attain normal enzyme activity (12.4, 7.6 and 26.9% reduction by ethanol, petroleum ether and n-butanol extracts, respectively), n-butanol extract only prohibited the newly emerged adults to attain normal enzyme activity (8.4% reduction). On the contrary, nymphs of other ages eventually death (Aygun et al., 2002; Massa et al., 2008; Senthil Nathan et al., 2008; Begum et al., 2011) . In addition, the prohibited enzyme activity in S. gregaria may indirectly indicate the damage of their nerve cells, which induce the AChE photoin activation and death caused by the disruption of normal nerve conduction (Yin et al., 2008) . On the other hand, the promoting effects of P. granatum peel or A. visnaga fruit extracts on the AChE activity in haemolymph of nymphs and adults or fat bodies of adults of S. gregaria, in the present study, can't be unfortunately explicated albeit some triterpenoids, steroids, glycosides, saponins, alkaloids, flavonoids, tannins or polyphenols in P. granatum peel extracts (Li et al., 2006; Bhandary et al., 2012) and khellin, visnagin or some pyranocouramins in A. visnaga fruit extracts (Ziment, 1998) may be responsible for the AChE induction. Further investigation should be planned and conducted in future for exploring the active ingredients and their mode of action.
In conclusion, this is the first report of disruptive effects of pomegranate and khillah plant extracts on AChE in S. gregaria. Disturbance of AChE activity in S. gregaria haemolymph and fat bodies by P. granatum peel extracts and A. visnaga fruit extracts suggest that these plants may prove to be probable candidates for the development of biopesticides to control the populations of the present pest as safer, ecofriendly and economic alternatives to the synthetic pesticides.
